132	MACHINE DESIGN.
horizontal tubular boiler 48 inches in diameter to carry a working pressure of 100 pounds per square inch.
A boiler of this type consists of a cylindrical shell of wrought iron or steel plates made up in length of two or more courses or sections. Each course is made by rolling a flat sheet into a hollow cylinder and joining its edges by means of a riveted joint, called the longitudinal joint or seam. The courses are joined to each other also by riveted joints, called circular joints or cross-seams. Circular heads of the same material have a flange turned all around their circumference, by means of which they are riveted to the shell. The proper thickness of plate may be determined from (I) The diameter of shell ==48 inches; (II) The working steam-pressure per square inch=ioo pounds; (III) The tensile strength of the material used; let steel plates be used of 60,000 pounds specified tensile strength.
Preliminary investigations of the conditions of stress in the cross-section of material cut by a plane (I) Through the axis; (II) At right angles to the axis, of a thin hollow cylinder, the stress being due to the excess of internal pressure per square inch. Let I =the length of the cylindrical shell in inches; •
D = the diameter of the cylindrical shell in inches;
^> = the excess of internal over external pressure in pounds per square inch;
/i = unit tensile stress in a  longitudinal section of material of the shell due to p;
/2 = unit tensile stress in a circular section of material of the shell due to p\
t — thickness of plate;
ft = ultimate tensile strength of plate. All stresses are in pounds per square inch.
In a longitudinal section the total stress is  fcqual  to lDpt and the area of metal sustaining it = 2lt.    Then fi**~.
2.1

